Macrophages in the small intestinal muscularis externa of embryos, newborn and adult germ-free mice.
Previously, we demonstrated the presence of a constant and regularly distributed macrophage population of ramified cells in the intestinal muscle layers of smaller rodents. The function of these resident macrophages under normal conditions remains unknown. Histochemistry, immunohistochemistry and electron microscopy were applied to the muscularis externa of 15- and 17-day-old embryos, 2-day-old mice, adult germ-free and conventional mice. Since lipopolysaccharides (LPS) activates macrophages and inflammation affects gut motility, LPS-treated mice were also included in the study. Two macrophage antibodies, F4/80 and 2F8 were used to demonstrate the presence of macrophages in the muscle layers. The localization was confirmed by electron microscopy. In contrast to conventional adult mice, the muscle layers in embryos, newborn and germ-free adult mice were devoid of class II MHC antigen reactive cells. The acid phosphatase reaction and antibodies directed towards a lysosomal protein (Lamp-2) were used in order to verify other activation markers. None of these showed specific staining of the muscularis macrophages. Only LPS-treated adult mice showed iNOS-positive cells in whole mounts. We conclude that the characteristic organization and distribution of muscularis macrophages in adult mice are also present in embryos, newborn and germ-free mice and thus develop independently of foreign antigens. Further, these macrophages are truly resident and appear to have differential responses to exogene stimuli.